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Changes in students’ achievement in learning the
Chinese Language across grades and over time
Dr Ruilan Yuan
Flinders University School of Education Rlan.Yuan@flinders.edu.au
This paper examines the changes in students’ achievement in learning Chinese as
a foreign language across school grades and over a period of a school year in an
Australian school. The Rasch model using the QUEST computer program
(Adams & Khoo, 1993) was employed to calculate appropriate scores to estimate
the difficulty levels of the test items on a scale that operated across grade levels
(Year 4 to Year 12) and across four school term occasions. This paperalso
identifies whether the level of students’ achievement in learning the Chinese
language is associated with their proficiency in English word knowledge, as well
as the student’s underlying verbal ability in English.
Changes, students achievement, Chinese Language
INTRODUCTION
The Chinese language program has been introduced into Australian school systems since the
1960s. Several research studies have noted factors influencing students’ continuing with the
learning of the Chinese language as a school subject in Australian schools (Murray &
Lundberg, 1976; Fairbank & Pegalo, 1983; Tuffin & Wilson, 1990; Smith, Chin, Louie, &
Mackerras, 1993). Although various reasons are reported to influence continuing with the
study of the Chinese language, such as attitudinal roles, peerand family pressure, gender
difference, lack of interest in languages, the measurement of students’ achievement growth in
learning the Chinese language across grade levels and over time, and the investigation of
factors influencing such achievement growth has not been attempted. Indeed, measuring
students’ achievement across grade levels and over time is important in the teaching of the
Chinese language in Australian school systems because it may provide greater understanding
of the actual learning that occurs and enable comparisons to be made between grade levels and
the teaching methods employed at different grade levels.
In the present study, in order to measure students’ achievement in learning the Chinese
language across grades and over time, a series of Chinese tests was designed and administered
to each grade from Year 4 to Year 12 as well as over school terms from Term 1 to Term 4 in
the 1999 school year. It was necessary to examine carefully the characteristics of the test items
before the test scores for each student who participated in the study could be calculated in
appropriate ways, because meaningful scores were essential for the subsequent analyses of the
data collected in the study.
It is necessary to note that the English word knowledge tests were administered to students
who participated in the study in order to examine whether the level of achievement in learning
the Chinese language was associated with the proficiency in English word knowledge and the
student’s underlying verbal ability in English (Thorndike, 1973).
This paper comprises four sections. The first section presents the methods used for the
calculation of scores. The second section considers the equating procedures, while the third
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section examines the differences in scores between grade levels, and between term occasions.
The last section summarises the findings from the examination of the Chinese achievement
tests and English word knowledge tests obtained from the Rasch scaling procedures.
PURPOSE OF THE STUDY
The main purposes of the study are to measure student achievement in learning the Chinese
language across grade levels (Year 4 to Year 12) over a time period of one school year, and to
examine the relationship between students’ English verbal ability and their achievement in
learning the Chinese language.
THE SAMPLE
One school in South Australia was selected for this study because it met all the requirements
of the study. Therefore, the subjects chosen for this study were all the students (N=945 in 39
classes) from Year 4 to Year 12 who were learning Chinese as a foreign language in the school
in 1999.
Table 1.  Number of Students Learning Chinese in 1999
 Level No. of Classes No. of Students
Year 4 6    181
Year 5 6    179
Year 6 6    184
Level 1(Year 7-8) 6    175
Level 2(Year 8-9) 5    120
Level 3(Year 9-10) 5      56
Level 4(Year 10-11) 3      23
Level 5(Year 11-12) 2     27
Total 39   945
Among the 945 students who learned the Chinese language, 454 were male and 491 female.
Table 5.1 presents the number of students at each grade level in 1999 who were learning the
Chinese language in the school where the data were collected.
THE INSTRUMENTS
The instruments employed for collecting the data included:
1. Chinese Term 1 Test
2. Chinese Term 2 Test
3. Chinese Term 3 Test
4. Chinese Term 4 Test, and
5. Four Chinese common item tests
6. English Word Knowledge tests
RESEARCH QUESTIONS
1. Do differences exist in the level of student achievement in learning the Chinese
language between grade levels?
2. Do differences exist in the level of student achievement in learning the Chinese
language within grade levels across the four terms?
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3. Do changes occur in level of student performance on the English word knowledge tests
between grade levels?
4. Is the level of student achievement in learning the Chinese language related to
performance on the English word knowledge tests?
METHODS EMPLOYED FOR THE CALCULATION OF SCORES
It was considered desirable to use the Rasch measurement procedures in this study in order to
calculate scores and to provide an appropriate data set for subsequent analyses through the
equating of the Chinese achievement tests, English Word Knowledge tests and attitude scales
across grades and over time. In this way it would be possible to generate the outcome
measures for the subsequent analyses using multivariable and multilevel analysis procedures.
Lietz (1995) has argued that the calculation of scores using the Rasch model makes it possible
to increase the homogeneity of the scales across grades and over occasions so that scoring bias
can be minimised.
Use of Rasch Scaling
The Rasch analyses were employed in this study to measure (a) the Chinese language
achievement of students across eight grades and over four term occasions; and (b) English
Word Knowledge tests across grades. The estimation of the scores received from these data
sets using the Rasch model involved two different procedures, namely, calibration and scoring,
which are discussed below.
The raw scores on a test for each student were obtained by adding the number of points
received for correct answers to each individual item in the test, and were entered into the SPSS
file. With respect to the context of the current study, the calculation of these raw scores did not
permit the different tests to be readily equated. In addition, the performance l vels of the
students and the difficulty levels of the items were not estimated on an interval scale. Hence,
the Rasch model was employed to calculate appropriate scores to estimate accurately the
difficulty levels of the items on a scale that operated across grade levels and across occasions.
In the Chinese language achievement tests, and English Word Knowledge tests, omissions of
the items were considered as wrong.
Calibration and Equating of Tests
This study used vertical equating procedures so that achievement of students in learning the
Chinese language at different grade levels could be measured on the same scale. The horizontal
equating approach was also employed to measure student achievement across the four term
occasions. In addition, two different types of Rasch model equating, namely, anchor item
equating and concurrent equating, were employed at different stages in the equating processes.
The equating of the Chinese achievement tests requires common items between grades and
across terms. The equating of the English Word Knowledge tests requires common item
between the three tests, namely, Tests 1V, 2V and 3V. The following section reports the results
of calibrating and equating of the Chinese tests between grades and across the four occasions
as well as the equating of English Word Knowledge tests between grades.
Calibration and scoring of tests
There were eight grade level groups of students who participated in this study (Year 4 to Year
12). A calibration procedure was employed in this study in order to estimate the difficulty
levels (i.e. threshold values) of the items in the tests, and to develop a common scale for each
data set. In the calibration of the Chinese achievement test data and English word knowledge
test data in this study, three decisions were made. First, the calibration was done with data for
all students who participated in the study. Second, missing items or omitted items were treated
as wrong in the Chinese achievement test and the English word knowledge test data in the
calibration. Finally, only those items that fitted the Rasch scale were employed for calibration
and scoring. This means that, in general, the items whose infit mean square values were outside
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an acceptable range were deleted from the calibration and scoring process. Information on item
fit estimates and individual person fit estimates is reported below.
Item fit estimates
Rasch analysis estimates the degree of fit of particular items to an underlying or latent scale,
and the acceptable range of item fit taken in this study for each item in the three types of
instruments, in general, was between 0.77 and 1.30. The items whose values were below 0.77
or above 1.30 were generally considered outside the acceptable range. The values of overfitting
items are commonly below 0.77, while the values of misfitting items are generally over 1.30. In
general, the misfitting items were excluded from the calibration analysis in this study, while in
some cases it was considered necessary and desirable for overfitting items to remain in the
calibrated scales.
It should be noted that the essay writing items in the Chinese achievement tests for Levels 1
and upward that were scored out of 10 marks or more were split into sub-items with scores
between 0 to 5. For example, if a student scored 23 on one writing item, the extended sub-item
scores for the student were 5, 5, 5, 4, and 4. The overfitting items in the Chinese achievement
tests were commonly those subdivided items whose patterns of response were too predictable
from the general patterns of response to other items.
Table 2 presents the results of the Rasch calibration of Chinese achievement tests across
grades and over the four terms. The table shows the total number of all the items for each year
level and each term, the numbers of items deleted, anchor items, bridge items and the number
of items retained for analysis.
The information in Table 2 show that 17 items (6.9 per cent of the total items) did not fit the
Rasch model and were removed from the Term 1 data file. There were 46 items (13 per cent)
that were excluded from the Term 2 data file, while 33 items (13 per cent) were deleted from
the Term 3 data file. A larger number of 68 deleted items was found in the Term 4 data file (22
per cent). This might be associated with the difficulty levels of the anchor items across terms
and the bridge items between year levels because students were likely to forget what had been
learned previously after learning new content. In addition, there were some items that all
students who attempted these items answered correctly, and such items had to be deleted
because they provided no information for the calibration analysis.
Table 2. Description of Anchor, Bridge, Deleted and Retained Items in Chinese Achievement Tests
Term
Level
Number of Items for
Term 1
Number of Items for
Term 2
Number of Items for
Term 3
Number of Items for
Term 4
T A B D R T A B D R T A B D R T A B D
Year 4 12 5 5 1 11 15 5 5 - 15 18 5 12 1 17 15 5 5 1
Year 5 20 5 11 3 17 20 10 10 - 20 20 10 10 - 20 20 5 10 -
Year 6 20 5 10 3 17 20 10 10 3 17 20 10 10 - 20 20 5 10 -
Level 1 40 5 6 - 40 65 10 10 - 65 64 15 10 4 60 77 10 10 13
Level 2 60 5 10 2 58 84 10 10 4 80 49 11 9 9 41 70 6 10 21
Level 3 41 5 20 - 41 72 10 10 13 59 39 10 9 6 33 72 5 10 17
Level 4 39 5 10 5 34 52 10 10 16 36 37 10 5 13 24 51 5 5 16
Level 5 22 5 10 3 19 35 5 5 10 25 - - - - - - - - -
Notes: T = Total number of items, including anchor and bridge items; A = Anchor items, namely items across
terms within the same group; B = Bridge items, namely items between year levels in the same term (e.g. In
Term 1 there were 5 items between Year 4 and Year 5, 5 items between Year 5 and Year 6. Therefore, there
were 11 bridge items altogether in Year 5.); D = Deleted misfitting items; R = Retained fitting items for
analysis.
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As a result of the removal of the misfitting items from the data files for the four terms, namely,
the items outside the acceptable range of 0.77 and 1.30, 237 items for the Term 1 tests; 317
items for the Term 2 tests; 215 items for the Term 3 tests; and 257 items for the Term 4 tests
fitted the Rasch scale, and were therefore retained for the four separate calibration analyses.
Table 3 provides the details of the numbers of both anchor items and bridge items that satisfied
the Rasch scaling requirement after deletion of misfitting items. The figures show that 33 out
of 40 anchor items fitted the Rasch model for Term 1 and were linked to the Term 2 tests. Out
of 70 anchor items in Term 2, 64 anchor items were retained, among which 33 items were
linked to the Term 1 tests, and 31 items were linked to the Term 3 tests. Of 58 anchor items in
the Term 3 data file, 31 items were linked to the Term 2 tests, and 27 items were linked to the
Term 4 tests. 
Table 3. Final Number of Anchor and Bridge Items for Analysis
Leve l Term 1 Term 2 Term 3 Term 4 Total
A B A B A B A B B
Year 4 4 5 4 5 14 5 4 5 20
Year 5 5 18 10 10 10 10 5 5 43
Year 6 2 7 7 10 10 10 5 5 32
Level 1 5 6 10 10 15 10 10 5 31
Level 2 5 8 8 9 3 8 0 5 30
Level 3 5 18 8 8 4 8 1 8 42
Level 4 4 10 4 8 2 5 2 3 26
Level 5 3 10 13 4 - - - - 14
Total 33 - 64 - 58 - 27 - 238
Notes: A = Anchor items B = Bridge items.
The last column in Table 3 provides the number of bridge items between grade levels for all
occasions. There were 20 items for Years 4 and 5; 43 items between Years 5 and 6; 32 items
between Year 6 and Level 1; 31 items between Levels 2 and 2; 30 items between Levels 2 and
3; 42 items between Levels 3 and 4; and 26 items between Levels 4 and 5.
In the analysis for the calibration and equating of the tests, the items for each term were first
calibrated using concurrent equating across the grades and the threshold values of the anchor
items for equating across occasions were estimated. Thus, the items from Term 1 were
anchored in the calibration of the Term 2 analysis, and the items from Term 2 were anchored in
the Term 3 analysis, and the items from Term 3 were anchored in the Term 4 analysis. This
procedure is discussed further in a later section of this chapter.
Table 4 summarises the fit statistics of item estimates and case estimates in the process of
equating the Chinese achievement tests using anchor items across the four terms. The first
panel shows the summary of item estimates and item fit statistics, including infit mean
square, standard deviation and infit t, as well as outfit mean square, standard deviation and
outfit t. The bottom panel displays the summary of case estimates and case fit statistics as
well as infit and outfit results.
Person fit estimates
Apart from the examination of item fit statistics, the Rasch model also permits the
investigation of person statistics for fit to the Rasch model. The item response pattern of
those persons who exhibit large outfit mean square values and t values should be carefully
examined. If erratic behaviour was detected, those persons should be excluded from the
analyses for the calibration of the items with the Rasch model (Keeves & Alagumalai, 1999).
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Table 4. Summary of Fit Statistics between Terms on Chinese Tests Using Anchor Items
Statistics Terms 1/2 Terms 2/3 Terms 3/4
Summary of item estimates & fit statistics
Mean 0.34 1.62 1.51
SD 1.47 1.92 1.87
Reliability of estimate 0.89 0.93 0.93
Infit mean square
Mean 1.06 1.03 1.01
SD 0.37 0.25 0.23
Outfit mean square
Mean 1.10 1.08 1.10
SD 0.69 0.56 1.04
Summary of case estimates & fit statistics
Mean 0.80 1.70 1.47
SD 1.71 1.79 1.81
SD (adjusted) 1.62 1.71 1.73
Reliability of estimate 0.90 0.91 0.92
Infit mean square
Mean 1.05 1.03 1.00
SD 0.6 0.30 0.34
Infit t
Mean 0.20 0.13 0.03
SD 1.01 1.06 1.31
Outfit mean square
Mean 1.11 1.12 1.11
SD 0.57 0.88 1.01
Outfit t
Mean 0.28 0.24 0.18
SD 0.81 0.84 1.08
In the data set of the Chinese achievement tests, 27 out of 945 cases were deleted from Term 3
data files because they did not fit the Rasch scale. The high level of satisfactory response from
the students tested resulted from the fact that in general the tests were administered as part of
the school’s normal testing program, and scores assigned were clearly related to school grades
awarded.
Calculation of zero and perfect scores
Zero scores received by a student on a test indicate that the student answered all the items
incorrectly, while perfect scores indicate that a student answered all the items correctly. Since
students with perfect scores or zero scores are considered not to provide useful information for
the calibration analysis, the QUEST computer program (Adams & Khoo, 1993) does not
include such cases in the calibration process.
In order to provide scores for the students with perfect or zero scores and so to calculate the
mean and standard eviation for the Chinese achievement tests and the English Word
Knowledge tests for each student who participated in the study, it was necessary to estimate the
values of the perfect and zero scores.
In this study, the values of perfect and zero scores in the Chinese achievement and English
word knowledge tests were calculated from the logit tables generated by the QUEST computer
program. Afrassa (1998) used the same method to calculate the values of the perfect and zero
scores of the mathematics achievement tests. The values of the perfect scores were calculated
by selecting the three top raw scores close to the highest possible score. For example, if the
highest raw score was 48, the three top raw scores chosen were 47, 46 and 45. After the three
top raw scores were chosen, the second highest value of logit (2.66) was subtracted from the
first highest logit value (3.22) to obtain the first entry (0.56). Then the third highest logit value
(2.33) was subtracted from the second highest logit value (2.66) to gain the second entry
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(0.33). The next step was to subtract the second entry (0.33) from the first entry (0.56) to
obtain the difference between the two entries (0.23). The last step was to add the first highest
logit value (3.22) and the first entry (0.56) and the difference between the two entries (0.23) so
that the highest score value of 4.01 was estimated. Table 5a shows the procedures used for
calculating perfect scores.
Table 5a. Estimation of Perfect Scores
Scores Estimate
(Logits)
Entries Difference Perfect Score
Value
47 3.22
46 2.66 0.56
45 2.33 0.33 0.23
MAX = 48    3.22         +              0.56         +               0.23=     4.01
The same procedure was employed to calculate zero scores except that the three lowest raw
scores and logit values closest to 0 were chosen (i.e. 1, 2 and 3) and subtractions were
conducted from the bottom. Table 5b presents the data and the estimated zero score valu
using this procedure.
Table 5b. Estimation of Zero Scores
Scores Estimate
(Logits)
Entries Difference Zero Score
Value
3 -4.68
2 -5.35 -0.67
1 -6.41 -1.06 -0.39
MIN      0           -6.41          +             -1.06       +               -0.39-7.86
The entry -1.06 was estimated by subtracting -5.35 from -6 41, and the entry - 0.67 was
obtained by subtracting -4.68 from -5.35. The difference -0.39 was estimated by subtracting -
0.67 from -1.06, while the zero score value of -7.86 was estimated by adding -6.41 and -1.06
and -0.39.
The above section discusses the procedures for calculating scores of the Chinese achievement
and English Word Knowledge tests using the Rasch model. The main purposes of calculating
these scores are to: (a) examine the mean levels of all students’ achievement in learning the
Chinese language between grade levels and across term occasions; (b) provide data on the
measures for individual students’ achievement in learning the Chinese language between terms
for estimating individual student’s growth in learning the Chinese language over time; and (c)
test the hypothesised models of student-level factors and class-level factors influencing student
achievement in learning the Chinese language. The following section considers the procedures
for equating the Chinese achievement tests between grades and across terms, as well as the
English word knowledge tests across grades.
Equating of the Chinese Achievement Tests between Terms
Table 2 shows the number of anchor items across terms and bridge items between grades as
well as the total number and the number of deleted items. The anchor items were required in
order to examine the achievement growth of the same group of students over time, while the
bridge items were developed so that the achievement growth between grades could be
estimated. It should be noted that the number of anchor items was greater in Terms 2 and 3
than in Terms 1 and 4. This was because the anchor items in Term 2 included common items
for both Term 1 and Term 3, and the anchor items in Term 3 included common items for both
Term 2 and Term 4, whereas Term 1 only provided common items for Term 2, and Term 4
only had common items from Term 3.
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The location of the bridge items in a test remained the same as their location in the lower grade
level tests for the same term. For example, the Items 28 to 32 were bridge items between Year 5
and Year 6 in the Term 1 tests, and their numbers were the same in the tests at both levels. The
raw responses of the bridge items were entered under the same item numbers in the SPSS data
file regardless of different grade levels and terms. However, the anchor items were numbered
in accordance with the items in particular grade levels and different terms. This is to say that
the anchor items in Year 6 for Term 2 were numbered 10 to 14, while in Term 3 test they might
be numbered 12 to 16 depending upon the design of Term 3 test.
It can be seen in Table 2 that the number of bridge items varied slightly between grade levels
and occasions. In general, the bridge items at one grade level were common to the two adjacent
grade levels. For example, there were 10 bridge items in Year 5 for the Term 2 test. Out of the
10 items, five were from the Year 4 test, and the other five were linked to the Year 6 test.  Year 4
only had five bridge items each term because it only provided common items for Year 5.
In order to compare students’ Chinese language achievement across grade levels and over
terms, the anchor item equating method was employed to equate the test data sets of Terms 1,
2, 3 and 4. This is done by initially estimating the item threshold values for the anchor items in
the Term 1 tests. These threshold values were then fixed for these anchor items in the Term 2
tests. Thus, the Term 1 and Term 2 data sets were first equated, followed by equating the
Terms 2 and 3 data files by fixing the threshold values of their common anchor items. Finally
Terms 3 and 4 data were equated. In this method, the anchor items in Term 1 were equated
using anchor item equating in order to obtain appropriate thresholds for all items in Term 2 on
the scale that had been defined for Term 1. In this way the anchor items in Term 2 were able to
be anchored at the thresholds of those corresponding anchor items in Term 1. The same
procedures were employed to equate Terms 2 and 3 tests, as well as Terms 3 and 4 tests. In
other words, the threshold values of anchor items in the previous term scores were estimated
for equating all the items in the subsequent term. It is clear that the tests for Terms 2, 3, and 4
are fixed to the zero point of the Term 1 tests. Zero point is defined to be the average difficulty
level of the Term 1 items used in calibration of the Term 1 data set.
Tables 6 to 8 present the anchor item thresholds used in equating procedures between Terms 1,
2, 3 and 4. In Table 6, the first column shows the number of anchor items in the Term 2 data
set, the second column displays the number of the corresponding anchor items in the Term 1
data, and the third column presents the threshold value of each anchor item in the Term 1 data
file.
It is necessary to note that Level 5 data were not available for Terms 3 and 4 because the
students at this level were preparing for Year 12 SACE examinations. As a consequence, the
Level 5 data were not included in the data analyses for Term 3 and Term 4.
Equating of English Word Knowledge Tests
With respect to the three English Word Knowledge tests, Item 11 and Item 95 misfitted the
Rasch scale in the analyses of Test 1V and Test 3V. However, when the three tests were
combined by common items and analysed in one single file, both items fitted the Rasch scale.
Consequently, no item was deleted from the calibration analysis.
Concurrent equating was employed to equate the three English Word Knowledge tests, namely
Tests 1V, 2V and 3V. Test 1V was administered to students at Years 4 to 6 and Level 1, Test
2V was administered to students at Levels 2 and 3, and Test 3V was completed by Levels 4 and
5 students. In the process of equating, the data from the three tests were combined into a single
file so that the analysis was conducted with one data set. It was noted above in this chapter that
all the items fitted the Rasch scale when the combined data were calibrated and analyzed.
Therefore, no item was deleted from the calibration in the English word knowledge tests for
equating purposes. There were 34 common items between the three tests, of which 13 items
were common between Tests 1V and 2V, whereas 21 items were common between  Tests 2V
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and 3V.  Furthermore, all the three test data files shared two of the 34 common items. The
thresholds of the 34 items obtained during the calibration were used as anchor values for
equating the three test data files and for calculating the Rasch scores for each student.
Therefore, the 120 items became 86 items after the three tests were combined into one data file.
Table 6. Description of Anchor Item Equating between Terms 1 and 2
Term 2 items Term 1 items    Thresholds
Year 4 item 2 3 anchored at  -1.96
item 3 4 anchored at  -1.24
item 4 5 anchored at  -2.61
item 5 6 anchored at  -1.50
Year 5 item 16 18 anchored at   0.46
item 17  2 anchored at  -2.25
item 18 19 anchored at  -0.34
item 19 20 anchored at   1.04
item 20  6 anchored at  -1.50
Year 6 item 29 22 anchored at  -0.72
item 30 23 anchored at   0.20
Level 1 item 46 47 anchored at   0.36
item 47 48 anchored at  -1.59
item 48 49 anchored at   1.13
item 49 50 anchored at   0.22
item 50 51 anchored at   0.34
Level 2 item 95 66 anchored at  -3.22
item 96 70 anchored at  -1.03
item 97 79 anchored at  -1.86
item 98 78 anchored at  -0.97
item 99 76 anchored at  -1.15
Level 3 item 175 126 anchored at  -1.40
item 176 127 anchored at   1.37
item 177 128 anchored at  -0.44
item 178 129 anchored at  -0.86
item 179 130 anchored at   1.83
Level 4 item 240 142 anchored at  -1.38
tem 241 143 anchored at   0.25
item 243 144 anchored at  -0.50
item 244 145 anchored at  -0.50
Level 5 item 302 137 anchored at   0.53
item 304 139 anchored at   1.80
item 306 141 anchored at   2.44
Total 33 items
Note: Probability level = 0.50
In the above sections, the calibration, equating and calculation of scores of both the Chinese
language achievement tests and English Word Knowledge tests are discussed. The section that
follows presents the comparisons of students achievement in learning the Chinese language
across grade levels and over the four school terms, as well as the comparisons of the English
Word Knowledge results across grade levels.
Differences in the Scores on the Chinese Language Achievement Tests
The comparisons of students’ achievement in learning the Chinese language were examined in
the following three ways: (a) comparisons over the four occasions; (b) comparisons between
grade levels; and (c) comparisons within grade levels. English Word Knowledge tests results
were only compared across grade levels because the tests were administered on only one
occasion.
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Table 7. Description of Anchor Item Equating between Terms 2 and 3
      Term 3 items         Term 2 items    Thresholds
Year 4  item 2 2 anchored at  -2.25
item 3 3 anchored at  -1.96
item 4 4 anchored at  -1.24
item 5 5 anchored at  -2.61
item 6 6 anchored at  -1.50
item 7 7 anchored at  -4.00
item 8 8 anchored at  -3.95
item 9 9 anchored at  -3.58
item 10 10 anchored at  -1.55
item 11 11 anchored at  -0.25
item 12 12 anchored at  -1.91
Year 5 item 18 21 anchored at  -0.34
item 19 22 anchored at   1.04
item 20 23 anchored at   0.34
item 21 24 anchored at  -0.31
item 22 25 anchored at   1.11
Year 6 item 38 31 anchored at  -1.49
item 39 34 anchored at   0.64
item 40 37 anchored at  -0.47
item 41 39 anchored at  -0.35
item 42 40 anchored at  -0.30
Level 1 item 48 41 anchored at   0.45
item 49 42 anchored at  -0.26
item 50 43 anchored at   0.76
item 51 44 anchored at   0.61
item 52 45 anchored at   0.69
Level 2 item 107 100 anchored at   0.28
item 108 101 anchored at   2.43
item 111 104 anchored at  -0.67
Level 3 item 158 187 anchored at   1.14
item 159 188 anchored at   1.14
Total 31 items
Notes: a)  Probability level =  0.50 b) The items at Levels 4 and 5 misfitted the Rasch model and were
therefore deleted.
 Comparisons between Occasions
Table 9 shows the scores achieved by students on the four term occasions, and Figure 1 shows
the achievement level by occasions graphically. It is interesting to notice that the figures
indicate general growth in student achievement mean score between Terms 1  and 2 (by 0.53),
Terms 2 and 3 (by 0.84), whereas an obvious drop in the achievement mean score is seen
between Terms 3 and 4 (by 0.17). The drop of achievement level in Term 4 might result from
the fact that some students had decided to drop out from learning the Chinese language in the
next year, thus they ceased to put effort into the learning of the Chinese language.
Comparisons between Grades on Four Occasions
This comparison was made between grade levels on the four different occasions. After scoring,
the mean score for each grade was calculated for each occasion. Table 10 presents the mean
scores for the students at Year 4 to Year 6, and Level 1 to Level  5, and shows increased
achievement levels between the first three terms. However, the achievement level decreases in
Term 4 for Year 4, Year 5, Level 1, Level 3, and Level 4. The highest level of achievement for
these grades is, in general, on the Term 3 tests. The achievement level for students in Year 6 is
higher for Term 1 than for Term 2. However, sound growth is observed between Term 2 and
Term 3, and Term 3 and Term 4.
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Table 8.Description of Anchor Item Equating between Terms 3 and 4
Term 4 items Term 3 items    Thresholds
Year 4 item 2 3 anchored at  -1.96
item 3 4 anchored at  -1.24
item 4 5 anchored at  -2.61
item 5 6 anchored at  -1.50
Year 5 item 26 28 anchored at   0.70
item 27 29 anchored at   1.12
item 28 30 anchored at   0.25
item 29 31 anchored at   1.27
item 30 32 anchored at   1.17
Year 6 item 31 30 anchored at   0.25
item 32 31 anchored at   1.27
item 33 32 anchored at   1.17
item 34 43 anchored at  -0.48
item 35 44 anchored at   1.30
Level 1 item 41 58 anchored at   2.03
item 42 59 anchored at   2.60
item 43 60 anchored at   1.79
item 44 61 anchored at   2.37
item 45 62 anchored at   1.60
item 46 63 anchored at   0.38
item 4 64 anchored at   0.84
item 48 65 anchored at   0.80
item 49 66 anchored at   0.48
item 50 67 anchored at   0.59
Level 3 item 185 165 anchored at   5.46
Level 4 item 234 188 anchored at   2.38
item 236 190 anchored at   3.41
Total 27 items
Notes:  a) Probability level = 0.50; b) The items at Level 2 misfitted the Rasch model and were therefore
deleted. Level 5 tests were not available for Terms 3 and 4.
It is of interest to note that the students at Level 2 achieved a marked growth between Term 1
and Term 2, namely from -0.07 to 2.27. The highest achievement level for this grade is at Term
4 with a mean score of 2.88. Students at Level 4 are observed to have achieved their highest
level at Term 3.
Table 9. Average Rasch Scores on Chinese Achievement Tests by Term
Term 1 Term 2 Term 3 Term 4
0.43 0.96 1.80 1.63
N=781 N=804 N=762 N=762
The lowest achievement level for this grade is at Term 2.  Because of the inadequate
information provided for Level 5 group, it was not considered possible to summarise the
achievement level for that grade. Figure 2 presents the differences in the achievement levels
between grade levels on four occasions based on the scores for each grade as well as for each
term in Table 10. Figure 3 below presents the mean differences in th  achi vement levels
between grades over the four occasions.
Figures 1, 2 and 3 present graphically the achievement levels for each grade for the four terms.
Figure 1 provides a picture of students’ achievement level on different occasions, while
Figures 2 and 4 show that there is a marked variability in the achievement level across terms
between and within grades. However, the general trend of a positive slope is seen for Term 1 in
Figure 2.  A positive slope is also seen for performance at Term 2 despite the noticeable drop
at Level 4. The slope of the graph for Term 3 can be best described as erratic because a large
decline occurs at Year 6 and a slight decrease occurs at Level 2. It is important to note that the
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trend line for Term 4 reveals a considerable growth in the achievement level although it
declines markedly at Level 4.
0
0.5
1
1.5
2
Term 1 Term 2 Term 3 Term 4
Figure 1. Chinese Achievement Level by Four Term Occasions
Table 10. Average Rasch Scores on Chinese Tests by Term and by Year Level
LEVEL Term 1 Term 2 Term 3 Term 4 Mean
Year 4 -0.93 -0.15 0.35 0.09 -0.17
Year 5  0.20  0.52 1.86 1.47  1.01
Year 6  0.81  0.69 0.85 1.06  0.85
Level 1  0.73  0.95 2.33 1.77  1.45
Level 2 -0.07  2.27 2.13 2.88  1.80
Level 3  1.71  2.65 4.62 4.30  3.32
Level 4  1.35  0.31 4.64 1.86  2.04
Level 5  2.43  1.58 - -  -
No. of cases N=782 N=804 N N=762 N=762 -
-1
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3
4
5
Year 4 Year 5 Year 6 Level 1 Level 2 Level 3 Level 4
Term 1
Term 2
Term 3
Term 4
Figure 2. Description of Achievement Level between Grades on Four Occasions
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Figure 3. Comparison of Means in Chinese Achievement between Grade Levels
Figure 3 presents the comparisons of the differences in student achievement level betw en
grades. It is of importance to note that students at Level 3 achieved the highest level among the
seven grade levels, followed by Level 4, while students at Year 4 were the lowest as might be
expected.
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Figure 4. Description of Achievement Level within Grades on Four Occasions
This might be explained by the fact that four of the six Year 4 classes learned the Chinese
language only for two terms, namely, Terms 1 and 2 in the 1999 school year. They learned
French in Terms 3 and 4. Figure 4 shows the achievement levels within grade levels on the
four occasions, which are discussed in the following section.
Comparisons within Grades on Different Occasions
This section compares the achievement level within each grade. By and large, an increased
trend is observed for each grade level from Term 1 to Term 4 (see Figures 1, 2 and 4, and
Table 10).  Year 4 students achieve at a markedly higher level between Terms 1, 2 and 3. The
increase is 0.78 between Term 1 and Term 2, and 0.20 between Term 2 and Term 3. However,
the decline between Term 3 and Term 4 is 0.26. Year 5 is observed to show a similar trend in
the achievement level as Year 4. The growth difference is 0.32 between Term 1 and Term 2. A
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highly dramatic growth difference is seen of 1.34 between Term 2 and Term 3. Although a
decline of 0.39 is observed between Term 3 and Term 4, the achievement level in Term 4 is still
considered high in comparison with Terms 1 and 2.
The tables and graphs above show a consistent growth in achievement level for Year 6 except
for a slight drop at Term 2. The figures for achievement at Level 1 reveal striking progress at
Term 3 followed by Term 4, and a consistent growth is shown between Terms 1 and 2. At
Level 2 while a poor level of achievement is indicated at Term 1, considerably higher levels are
achieved for the subsequent terms. The students at Lev l 3 achieve a remarkable l vel of
performance across all terms even though a slight decline is observed at Term 4. The
achievement level at Level 4 appears unstable because a markedly low level and extremely high
level are achieved at Term 2 and Term 3, respectively.
Despite the variability in the achievement levels on the different occasions at each grade level, a
common trend is revealed with a decline in achievement that occurs at Term 4. This decline
might have resulted from the fact that some students had decided to drop out from the learning
of the Chinese language for the next year, and therefore ceased to put in effort in Term 4. With
respect to the differences in the achievement level between and wi hin grades on different
occasions, further analyses are required.
Difference in English Word Knowledge Tests between Grade Levels
Three English Word Knowledge tests were administered to students who participated in this
study in order to investigate the relationship between the Chinese language achievement level
and proficiency in the English Word Knowledge tests. Table 11 provides the results of the
scores by each grade level, and Figure 5 presents graphically the trend in English Word
Knowledge proficiency between grade levels using the scores recorded in Table 11.
Table 11. Average Rasch Score on English Word Knowledge Tests by Grade
Level No. of Students (N) Scores
Year 4 154 -0.20
Year 5 167 0.39
Year 6 168 0.63
Level 1 158 0.70
Level 2 105 1.13
Level 3 46 1.33
Level 4 22 1.36
Level 5 22 2.07
Total 842 (103 cases missing) Mean = 0.93
Table 11 presents the mean Rasch scores on the combined English word knowledge tests for
the eight grade levels. It is of interest o note the general improvement in English word
knowledge proficiency between grades. The difference is 0.59 between Years 4 and 5; 0.24
between Years 5 and 6; 0.07 between Year 6 and Level 1; 0.43 between Levels 1 and 2; 0.20
between Levels 2 and 3; a small difference of 0.03 between Levels 3 and 4; and a large increase
between Levels 4 and 5.
It is also of interest o note the marked development in the English Word Knowledge
proficiency between grade levels. Large differences occur between Years 4 and 5, as well as
between Levels 4 and 5. Medium or slight differences occur between other grades, namely
between Years 5 and 6; Year 6 and Level 1; Levels 1 and 2; Levels 2 and 3; and Levels 3 and 4.
The differences between grade levels, whether large or small, are to be expected because as
students grow older and move up a grade, they learn more words and develop their English
vocabulary and thus may be considered to advance in verbal ability.
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Figure 5. Graph of Scores on English Word Knowledge Tests across Grade Levels
In order to examine whether the development in the Chinese language is associated with the
development in English Word Knowledge proficiency as well as to investigate the
interrelationship between the two languages, tudents’ achievement level in the Chinese
language and development of English Word Knowledge (see Figures 3 and 5) are combined to
produce Figure 6. The combined lines indicate that the development of the two languages is by
and large interrelated except for the drops at Year 6 from Year 5 and at Level 4 from Level 3 in
the level of achievement in learning the Chinese language. This suggests that both students’
achievement in the Chinese language and development in English Word Knowledge
proficiency generally increase across grade levels.
It should be noted that both sets of scores are recorded on logit scales in which the average
levels of difficulty of the items within the scales determine the zero or fixed point of the scales.
It is thus fortuitous that the scale scores for the students at Year 4 for English word knowledge
proficiency and performance on the tests of achievement in learning the Chinese language are
so similar.
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Figure 6. Comparison between Chinese and English Scores by Grade Level
CONCLUSION
The findings from the Chinese achievement tests and English Word Knowledge tests can be
summarised as follows. First, the students’ achievement level in the Chinese language
generally improves between occasions though there is a slight decline at Term 4. Second,
overall, the higher the grade level in the Chinese language, the higher the achievement level.
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Third, within-grade achievement level in learning the Chinese language for each grade level
indicates a consistent improvement across the first three terms but shows a decline at Term 4.
The decline in performance for Term 4, particularly of students at Level 4, may have been a
consequence of the misfitting essay type items that were included in the tests at this level,
which resulted in an underestimate of the students’ scores. Finally, the achievement level in
learning the Chinese language appears to be associated with the development of English word
knowledge, namely, the students at higher grade levels are higher achievers in both English
word knowledge and on the Chinese language tests.
Although a common trend is observed in the findings for both the Chinese language
achievement and English word knowledge development, differences till exist within and
between grade levels as well as across terms. It is considered necessary to investigate what
factors gave rise to such differences.
Nevertheless, the work of calibrating and equating so many tests across so many different
levels and so many occasions is to some extent a hazardous task. There is the clear
possibility of errors in equating, particularly in situations where relatively few anchor items
and bridge items are being employed. However, stability and strength are provided by the
requirement that items must fit the Rasch model, which in general they do well.
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